Due to emerging technologies and a high speed of innovation the planning and development process of mobile services is highly dynamic. Numerous failures of mobile services emphasise the need for a comprehensive analysis of all relevant influencing factors. A widely accepted understanding of the number and type of factors to be analysed during the development of mobile services does not exist.
MOTIVATION
Mobile services for end-users (e.g. messaging, navigation, yellow pages, chats) are more and more influencing our private life. The Gartner Group estimates the annual turnover for mobile services in 2005 to be more than 32 billion US$ with a rapidly growing trend in the future 1 . In contrast to the development of regular end-user products the development of mobile services is characterised by a permanent and frequent appearance of new technologies. This makes the planning and development process of mobile services highly dynamic 2 . Potential end-users often do not recognize the added value or are not willing to pay the price for a specific mobile service. Even extensive marketing campaigns do not lead to a satisfying dissemination and revenue of a broad spectrum of mobile services. As a consequence mobile services are often not developed any further, marketing campaigns are stopped or the services are displaced.
Böcker and Kotzbauer empirically verify the positive coherence between systematic planning of an innovation and its success 3 . Influencing factors that are not adequately considered may lead to an incomplete or incorrect specification of mobile services. As any misinterpretation affects all following phases of development, the analysis and planning process is particularly important for the design of a mobile service 4, 5 .
To support these processes scientific approaches help to manage the existing complexity. Models that especially focus on mobile services and regard the identification of influencing factors are not established. According to this lack of suitable approaches this paper discusses different approaches for an identification of influencing factors in a two step process. Chapter 2 presents four basic dimensions for a classification of influencing factors. Chapter 3-6 discusses a sub-division for each of these dimensions. Chapter 7 summarises the results, chapter 8 gives an outlook.
CLASSIFICATION OF INFLUENCING FACTORS
For a systematic planning process there is a need for a comprehensive, complete and disjunctive classification of influencing factors of mobile services. Regarding the state of the art literature leads to several classifications that either provide an abstract overview or regard parts of the entirety of influencing factors more detailed. These detailed approaches do not identify concrete influencing factors in general, but provide classifications with a level of abstraction that is regarded as appropriate for identifying influencing factors for specific mobile services.
The combination of general and detailed approaches leads to a two step process for the classification of influencing factors of mobile services 6 . In a first step general dimensions can be identified. In a second step these dimensions can be subdivided to permit the identification of tangible influencing factors of mobile services.
In the first step mobile services can be divided into the four dimensions Structure, Process, Outcomes and Market 6, 7 . This classification traces back to several approaches that identify the first three dimensions for a systematic service engineering [8] [9] [10] [11] . Taking external dependencies of mobile services into account these dimensions can be extended by the fourth dimension Market 7 . Amberg et al. give a detailed overview of current state of the art approaches 6 . The Structure dimension describes the required input factors for the service development 12 . The Process dimension represents all required processes during the product lifecycle 11 . The Outcome of a mobile service can be divided into procedural outcome and impact of the outcome 13, 14 . The procedural outcome can be evaluated at the end of the service provision. The impact of the mobile service has a medium or long term character (continuous quality) 15 . Especially for mobile services the Outcomes focus on the result of the process from the end-user's perspective. This is significantly determined by the end-user's acceptance 16 . Thus, the dimension Outcomes is termed Acceptance in the following. The relevant actors of the mobile value chain are regarded in the Market dimension 4 . As a result of the first step the dimensions Structure, Process, Acceptance and Market classify the influencing factors completely and disjunctive. In the second step these dimensions can be subdivided into feasible sub-dimensions 6 . Chapter 3-6 discusses different approaches for a subdivision in detail. The choice of suitable approaches is based on the originality of approaches, the suitability for mobile services and a feasible level of abstraction.
STRUCTURE DIMENSION
A mobile service can be defined as a combination of internal potentials and usage factors (resources) 5, 17 . The Structure dimension focuses on the provision of mobile services i.e. the capability and willingness to combine internal potential factors to be able to provide a service 12 . Regarding theories that subdivide this dimension leads to a variety of different approaches. Significant models are McKinsey's 7-S model that focuses on change management and emphasises mutual dependencies of dimensions, Pfeiffer's five factors model that is based on a procedural analysis of industrial processes in general and Porter's value chain model that describes support activities for any kind of product or service. Most of the further approaches are derivates of Porter's value chain model and do not offer additional perceptions for a subdivision of the Structure dimension.
McKinsey's 7-S model identifies seven significant elements of an organization: Strategy, structure, systems, style/culture, staff, skills and shared values. Any change in one of the elements affects all others 18 . Pfeiffer provides a five factor model that describes the structural and procedural dimensions of industrial systems. It identifies the dimensions input, personnel, organisation, technology and output 19 . Porter's value chain model identifies the activities firm infrastructure, human resource management, technology development and procurement. These so called support activities affect all processes along the entire value chain 20 . Figure 1 shows these approaches in an overview. The dimensions of the 7-S model allow a detailed view on the characteristics of an organisation. Some aspects that are relevant for the provision of mobile services (e.g. technology and procurement) are not regarded. Pfeiffer's first four dimensions can be interpreted almost alike the dimensions identified in Porter's value chain model. The additional element output is already subject of the Acceptance dimension. The supporting activities of the value chain model include all relevant aspects of the other approaches. Even if Porter does not explicitly regard the specific characteristics of mobile services, a stronger focus of the procurement on information than on material goods is the only constraint 21 . Influencing factors for Porter's sub-dimension Firm Infrastructure are financial resources, organizational structure and brands. Human Resource Management contains factors like knowledge as well as the quantity and qualification of personnel. Regarding the sub-dimension Technology Development leads to influencing factors like IT systems, technical standards and experience with emerging technologies. In the sub-dimension Procurement influencing factors like content acquisition, information retrieval and situation determinants can be identified. Figure 2 gives an overview on the four sub-dimensions of Structure. 
PROCESS DIMENSION
A mobile service can be interpreted as an assessable process of internal and external interactions 11 . The internal interactions include the development of the mobile service. The external interactions refer to the participation of the end-user in planning, developing and providing mobile services.
According to Porter the overall value creating logic of the value chain with its generic categories of primary activities is valid in all industries. Although Porter's framework plays a central role it is challenged in resource-based critiques 22, 23 . Considering the weaknesses of Porter's framework two alternative models for the value configuration, the value shop and the value network, can be discussed 24 . According to the value shop model the value creation bases on the five dimensions problem finding/acquisition, problem solving, choice, execution and control/evaluation. Within these dimensions a firm relying on intensive technology is able to solve customer or client problems 24 . The value network model considers the main dimensions promotion and contract management, service provisioning and infrastructure operation. This approach focuses on value creation in firms that rely on mediating technology to link clients or customers 24 . The primary activities of Porter's value chain model describe the whole building process of products or services. Porter specifies the dimensions inbound logistics, operations, marketing/sales, outbound logistics and after-sale service as generic activities of the process. This approach originally focuses on manufacturing industries 20 . Figure 3 gives an overview of approaches for the subdivision of the Process dimension. As the value shop model especially regards problem solutions it is suitable for analysing concrete aspects of mobile services but not for a profound classification of the Process dimension. Depending on the interpretation the value shop model can be regarded as a subset of Porter's primary activities 24 . The value network model focuses on network providers. From the view of providers of mobile services the provision and operation take place at the same time 25 . For mobile service providers the contract management is not part of the provisioning process. Taking Bullinger and Schreiner's classification into account it has to be regarded in the Structure dimension 7 . Regarding mobile services the critiques of Porter's value chain model have no effects on its suitability. The primary activities are appropriate to describe the different stages of value creation of mobile services. They are suitable for a detailed classification of the Process dimension. The only adaptation refers to the generally termed dimensions.
Particularly important for the sub-dimension inbound logistics is the handling of information. The outbound logistics can be reduced on service distribution as mobile services use only digital distribution channels. In addition after-sale service can be termed customer care.
Regarding the sub-dimension Information Handling the transaction standards and the handling of content and situation determinants can be identified as influencing factors. The sub-dimension Technical Operations includes influencing factors like service generation, reliability and situation dependency concepts. The analysis of the sub-dimension Service Distribution leads to co-operations, distribution concepts and access technologies. The sub-dimension Marketing contains factors like promotion, placement and price of a mobile service. Customer support, customer relations and service enhancement are influencing factors of the subdimension Customer Care. Figure 4 shows the five sub-dimensions and influencing factors of the Process dimension. 
ACCEPTANCE DIMENSION
The end-user's acceptance is more and more regarded as a critical factor for the analysis and evaluation of mobile services 26 . The acceptance significantly depends on the end-user's perspective of the mobile service.
The Technology Acceptance Model (TAM) is a highly established model to evaluate the end-user's acceptance and considers the end-user's perception 27 . The Compass Acceptance Model is a model that explicitly regards mobile services. It extends TAM for general conditions that are not determined by the specific mobile service and has been approved in several projects 28 . Another concept that is focused on mobile services is Silberer's layer concept. It focuses on the customer satisfaction of mobile commerce applications. Other acceptance models (e.g. Goodhue, Degenhardt, Kollman) do not regard the specific aspects of mobile services.
According to Davis' Technology Acceptance Model the user acceptance is determined by the factors perceived usefulness and perceived ease of use. It regards the acceptance of technologies in general 27 . The Compass Acceptance Model is a model for (re-) evaluating the end-user's acceptance for mobile services 26 . As an extension of TAM it subdivides the influencing factors of the end-user's acceptance into perceived usefulness, perceived ease of use, perceived costs and perceived network effects 28 . Silberer's customer satisfaction approach considers the dimensions hardware, transmission costs and mobile commerce application. Regarding these dimensions experiences, expectations and the conformity of expectations can be examined 29 . Figure 5 gives an overview of approaches for the subdivision of the Acceptance dimension. The Technology Acceptance Model regards the acceptance in general and does not consider mobile aspects explicitly. As Silberer's customer satisfaction model is technology driven usability aspects are not regarded. The Compass Acceptance Model is specialised on the acceptance of mobile services. It contains all relevant aspects of the other approaches 26 and is approved for a subdivision of the Acceptance dimension 28 . Regarding the Perceived Usefulness, influencing factors like added value, emotions and the information quality are relevant. The sub-dimension Perceived Ease of Use contains factors like initial operation, usability of the service and terminal equipment. An assignment of influencing factors for the sub-dimension Perceived Costs leads to factors like monetary costs, transparency of costs and health concerns. The sub-dimension Perceived Network Effects identifies general conditions of mobile services 28 . Influencing factors that affect the mobile service indirectly are the network coverage, terminal equipment or the image. Figure 6 shows the four subdimensions of the dimension Outcomes in an overview. 
MARKET DIMENSION
During the early stage of the development of mobile services the consideration of the market plays an important role 4 . Current best practices for planning are often based on speculations about the market of mobile services 30 . This inadequate market orientation is a main reason for deficits in the development of services 31 . Regarding the market and its actors leads to Porter's five forces model of competitive advantage that is highly established. Grove extended Porter's model by the sixth force Complementors. Regarding the telecommunication business Downes criticises this model due to adaptations to actual developments. He suggests a three forces model. An alternative perception to classify this dimension is to regard the participants of mobile markets. Following this approach various models exist. These so called value chain models specify the actors in a varying level of abstraction. The Wireless Value Chain is a representative model that subsumes the relevant aspects as a superset.
For a classification of the Market dimension it has to be considered how promising the market and how competitive a service is. Porter terms this as competitive advantage 32 . He identifies Competitors, Customers, Suppliers, Substitutes and Potential Competitors as the five forces of competitive advantage. Grove enhanced this model with Complementors (e.g. Portals for Mobile Services) as a sixth force 33 . Downes regards these factors as inadequate for the consideration of digital services. Therefore he proposes the factors digitalisation, globalisation and deregulation as new forces for the determination of the competitive advantage in times of economical changes 34 . JP Morgan's Wireless Value Chain provides a detailed classification of actors of mobile business. It specifies the categories equipment, networks, software and services 35 . Figure 7 gives an overview of approaches for the subdivision of the Market dimension. The Wireless Value Chain provides all relevant actors of value creation in mobile business. As it does not consider competition explicitly, it is not directly applicable for a subdivision of the Market dimension. Downes' three forces clarify the difficulties in regarding the market and its players due to external influences. The actors itself are not directly considered. Grove's six forces provide all relevant aspects of competitive advantages for the market and contain all significant aspects that are regarded by the other models. Therefore the six forces model appears to be an adequate approach for a detailed classification of the Market dimension.
The sub-dimension Competitors includes influencing factors like service providers, mobile network operators and hybrid products that are competing in the same market. Mobile devices, portals and independent payment systems can be assigned to the sub-dimension Complementors. An actual example for the influence of Complementors is the lack of UMTS devices for the European market. The sub-dimension Customers includes factors like requirements, quantities and properties of potential end-users. The subdimension Suppliers is influenced by mobile network operators (in their primary role as MNO, not as service provider), content providers and third parties (e.g. for billing or encashment). The sub-dimension Substitutes contains traditional "non mobile" products as well as emerging technologies and new approaches for the replacement of mobile services. Besides actual competitors new or already existing SP's or traditional enterprises may enter the market and have to be regarded as Potential Competitors. Figure 8 shows the six sub-dimensions of Market. 
FRAMEWORK
Initial point of this paper was the need for a systematic classification for identifying factors influencing the design of mobile services. As suitable approaches that directly address mobile services currently do not exist, different scientific approaches from nearby research disciplines were evaluated. By combining selected approaches a theory based framework for the classification of influencing factors was derived in a two step process. It identifies the four basic dimensions Structure, Processes, Acceptance and Market. For the subdivision of these dimensions, different approaches were selected and discussed. Based on this discussion sub-dimensions for the classification were derived. To evaluate the appropriateness of this classification representative influencing factors were identified for each subdimension.
For the dimensions Structure and Process Porter's value chain model was applied. For the dimension Acceptance the Compass Acceptance Model was selected. For the subdivision of the Market Grove's six forces model was used. Figure 9 shows the four dimensions and all sub-dimensions in an overview. From the theoretical point of view, the derived dimensions appear suitable for identifying a balanced set of influencing factors. First experiences in the context of practical projects confirmed the suitability of the framework for the complete and disjunctive classification of influencing factors of mobile services.
OUTLOOK
The presented framework for the classification of influencing factors of mobile services is expected to lead to a significant improvement of the transparency of relevant influencing factors for the design of mobile services. Additionally, the framework can be applied for comparing and benchmarking different mobile services. Furthermore it can be used for planning (e.g. for the selection of mobile services in the early stages) or the controlling of mobile services during the product lifecycle. To prove its significance, the framework has to be challenged by an empirical validation.
Need for further research is seen in the qualitative and quantitative measurement of influencing factors. Especially the identification of suitable criteria, combinations between qualitative and quantitative criteria, weighting factors and the visualisation of results have to be regarded in the future. Furthermore the availability and suitability of methods for these aspects have to be analysed.
As a future target, the framework can be expanded for a support of appropriate measures considering effort and benefit for the evaluations of mobile services. Due to the general validity of the identified and selected approaches it is expected that the framework can be applied for services in general as well.
